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An alkali-free early strength water reducer used in 



Specification 

The present invention; in the field of constructional materials, relates to an 
alkali-free eariy strength water reducer used in concrete. 

under the conditions of certain humidity, certain alkali content and aggregate 
being - active, a reaction between alkali and aggregate may take place in 
concrete to cause expansion, thereby destroying concrete to mate it crack till 
completely losing its function. At present, cement has an alkali content 
(counted by Na^O, generally in the range of about 2.5-3.5 kg/m ) 
approximating to the critical value (1.8-3,8 kg/m 3 ) at which the reaction 
between alkali and aggregate may take place, and is in the risk of causing the 
reaction between alkali and aggregate. Currently, eariy strength water 
reduce* ere widely used in concrete at en amount of up to tens of thousands 
tons per year. However; an absolute majority of these eariy strength water 
. mducere contain a tot of alkali substances. Taking a common eariy strength 
Water reducer primarily containing anhydrous sodium sulfate as an example, 
when its amount is 3%. and the amount of cement is 300 kg/m 3 , 3.3 kg/m 
alkali substances may be introduced to concrete. As being soluble sate, these 
substances are much prone to take part in the reaction, Thus, only if other 
conditions are provided, when these additives are added to concrete, they win 
certainly promote to a great extent the proceeding of said highly harmful 
reaction between alkali and aggregate. 

The object of the present invention Is to develop an alkall-free eariy strength 
water reducer used in concrete, which Is free of alkali substances that are used 
|n the present early strength water reducers, thereby assuring concrete to have 
enough long service life. 

Contents of the invention 

An alkali-free eariy strength water reducer used In concrete comprises: 
(1) An alkall-free high efficiency water reducer, prepared by the steps of. 
sulfonating naphthalene with sulfuric acid at a ratio of nephthalene/sulfurfc acid 



= 10 5-1 5andatempe ra iurepf126.180'Cfor2-5h;conden8lngthere S uWng 
product with formaldehyde ata ratio of naphthalene/formaldehyde -1:0.5-15 
and a temperature of 85-120'C for 3*8 h; and Anally neutralizing .the system 
with lime till neutral followed by filtering and drying. 

(2) A non-alkali metai Inorganic salt, which is any one of calcium sulfate-, 
calcium nitrite, calcium nitrate, magnesium sulfate and magnesium nitrate, and 
which Is commercially available. u n 

(3) A silicate hydrated mineral, which Is any one of 3MgO.S1Oi.H2Q. 

AW*2SiOa*aO,6MgO.^ 

' crushed and milled to a particle size of .80 to 100 meshes prior to use. Ths 
kind of hydrated mineral may be natural or synthetic hydrated silicate mineral. 

(4) An organic strengthening agent, which is any one of tri-teoproDartolam.ne. 
triethanolemlne, methanol, calcium acetate, calcium . formate and urea, 
prepared by mbdng the above substance In liquid- state with fly ash in a ratlo.o 
1-1-10 to obtain a powder, and then crushing the powder to a particle size of 
exceeding 80 meshes. If the substance is In solid state, it may be directly 
crushed to a particle size of passing through 80 mesh- sieve prior to use. 

• (5) An adjuvant, which Is anyone offty ash. wollastonite. and zeolite powder, 
which is crushed to a particle size of passing through 80 mesh sieve. 

The product of Interest is prepared by mixing the above five components 
with a commercially available common water reducer In the following ratios: 

An alkaMree high efficiencywater reducer 2-1 0% . 

A common water reducer 0.5-5% 

A non-alkali metal inorganic salt: 5-30% 

A silicate hydrated mineral: 10-80% 

An organic strengthening agent 0.05-0.5% 

An adjuvant: q.s. 



Examples 
Example 1 

1 kg naphthalene was sulfonated with 0.8 kg sulfuric acid at 125«C for 3 h, 
and then condensed with 0.8 kg formaldehyde at 85'C for 5 h; 2 kg water was 



added to the system followed by adequate Hnf cream to obtain a P H - 7.54J.0; 
after filtering ami drying, the resulting product was milled to a partide.stee of 
exceeding 80 meshes; to which 0.5 kg calcium ^sulfonate, 10 kg calcium 
sulfate having a particle size of 80 meshes. 20 kg of a silicate hydrated mmeraJ 
3MgO.Si0a.rfeO having a particle size of 80 meshes, and 2.6 kg of an organ,c 
strengthening agent calcium formate haying a partide size of 80 meshes were 
added followed by mixing to obtain the product 

Example2 • - • - » u 

1 kg naphthalene was sulfonated with 1.2 kg sulfuric add at 150-C for 3 h. 
and then condensed with 0.8 kg formaldehyde at 95^C for 4 h; 2 kg water was 
added to the system followed by adequate lime cream to obtain a pH = 7-8; 
after filtering and drying, the resulting product was milled to a. particle, size of 
passing through 80 mesh sieve; to which 0.3- Kg of a commqn water reducer 
calcium llgnosutfonate, 15 kg calcium nitrite having a partide size of 80 
meshes. 30 kg aCaO-Al^CaSO^HaO having a partide size of exceeding 
80 meshes, and 4 kg of calcium formate having a partfcte size of 80 meshes 
were added followed by mixing to obtain the product. 



Examples • 
1 kg naphthalene was sulfonated with 1.5 kg sulfuric acid at 170-C for 5 h. 
and then condensed with 0.9 kg formaldehyde after adding 0.3 kg water at 
110»C for 4 h; 2 kg water was further added to the system followed by 
adequate lime cream to obtain a pH = 7.5-8.5; after filtering and drying, the 
resulting product was milled to a particle size of passing through 80 mesh 
sieve; to which 1.5 kg of caldum ligriosulfonate. 10 kg magnesium nitrate. 20 
kg A! 2 0 3 2SiO 2 .H 2 O having a partide size of 80 meshes, and 0.5 kg of an 
admixture of 1 parts methanol and 10 parts fly ash were added followed by 
mixing to obtain the produ 



Claims 



1. An alkali-free early strength water reducer used In concrete, which is 
characterized by comprising: 

(1) an alkali-free high efficiency water reducer, prepared by the steps of: 
sulfonating naphthalene with sulfuric acidataratioofnaphthalene/suHuricacId 
* 1-0 5-1.5 and atempeiature of 126-180'Cfor 2* h; condensing the resulting 
product with formaldehyde at a ratio of naphthalene/fomialdehyde « 1:0.5-1.5 
arid a temperature of 85-120'C for 3* h; and finally neutralizing the system 
with lime tili neutral followed by filtering end drying; 

(2) a nort-alkall metal inorganic salt, which. Is any one Of calcium sulfate, 
calcium nitrate, magnesium sulfate and magnesium nitrate, and which Is 
commercially, available; 

(-3) a silicate hydrated mineral, which is any one of 3MgO.SiO2.H2O, 
^OaJZSiO^O.eMgO^SiO^, and SCaO^CagO^^, which is dried, 
crushed end milled to a particle size of 30 to 100 meshes prtortouse; 

(4) an biganlc strengthening agent, which Is any one of tri-lsopropanolamlne. 
triethariolamine, methanol; calcium acetate; calcfum formate arid urea, 
prepared by mixing the above substance In liquid state with fly ash In a ratio of 
liMO to obtain a-powder. and then crushing the powder to a partida size of 
passing through 80 mesh sieve; and. 

(5) an adjuvant, which is any one of fly ash. wollastonfte. and zeolite powder, 
and which is crushed toa particle size of passing through 80 mesh sieve; 

the above five components are mixed with a commercially available 
common water reducer In the following ratios: 
an alkali-free high efficiencywater reducer: 2-10% 
a common W8ter reducer. 0.5-6% 
a non-alkali metal Inorganic salt: 5-30% 
a silicate hydrated mineral: 10-80% 
an organic strengthening agent 0.05-0.5% 
an adjuvant q.s. to obtain the product 



Abstract 



The present Invention, in the field of constructional materials, relates to an 
alkali-free early strength water reducer used In concrete. The alkali-free early 
strength water reducer Is prepared by the steps of: sulfonating naphthalene 
with sulfuric acid, condensing it with formaldehyde, and netrualiring with lime 
to obtain an alkali-free high efflciencywater reducen then, mining and mlxmg 
the alkaline high efflciencywater reducer with a common water reducer, a 
silicate hydrated mineral., a nonWli metal inorganic salt, an organic 
strengthening agent and an adjuvant such as wollastonite in certain ratios. The 
piesent alkali-free early strength water reducer Is free of alkaJl substances that 
are used In the present early strength water reducers, thereby assunng 
concrete to have enough long service life. 
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